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Description 

TECHNICAL FIELD 

The present invention relates generally to appara- 
tus for removing downhole equipment from a borehole 
such as a retrievable part of a logging-while-drilling tool. 
The present invention also provides apparatus for es- 
tablishing a communication link to downhole equipment. 
In a preferred embodiment, the invention relates to a 
wireline method and apparatus for powered latching on- 
to a retrievable radiation source carrier and removal 
thereof from a logging-while-drilling tool disposed down- 
hole in a drill string. 

BACKGROUND OF THE INVENTION 

Commonly-assigned U.S. Patent No. 4,814,609 to 
Wraight et al. (EP-A-0 282 402), which is incorporated 
herein by reference, describes a logging-while-drilling 
(LWD) tool for performing radiation-based measure- 
ments of formation density and porosity while a borehole 
is being drilled. The LWD tool generally includes a tubu- 
lar body adapted for tandem placement in the drill string. 
The tubular body is provided with an upwardly opening 
passage and an interior chamber for accommodating 
the insertion and removal of a carrier containing one or 
more energy radiating sources. The carrier is loaded 
and unloaded into the LWD tool at the surface with 
shielding equipment and in a manner that is described 
in detail in commonly-assigned U.S. Patent No. 
4,845,359 to Wraight, which issued July 4, 1989 and is 
hereby incorporated herein by reference. 

The carrier is provided with a fishing head at its up- 
per end that extends upwardly into the tubular body's 
upwardly opening passage. Such fishing head is provid- 
ed so that in the event the LWD tool should become 
stuck in the borehole, the carrier can be retrieved with 
a fishing tool deployed from the surface via a cable, 
down the flow path of the drill string, and into the LWD 
tool's upwardly opening passage. Once the fishing tool 
has grasped the fishing head, the cable is pulled on from 
surface with sufficient force to cause a retaining pin to 
shear off and allow the carrier to be freed from the LWD 
tool and brought to the surface. A conventional fishing 
grapple such as that described in U.S. Patent No. 
4,856,582 has been used for this purpose. This grapple 
employs an electric motor to effect axial movement of a 
sleeve member causing ball keys to engage the fishing 
head. 

It has been found that under certain adverse drilling 
conditions, retrieving the radiation source carrier from 
the LWD tool while it is downhole by using a convention- 
al fishing tool can be difficult. For example, in a highly 
deviated well, the force applied at the surface might only 
be partially transferred to the carrier because of signifi- 
cant contact and associated friction between the cable 
and the interior of the drill string, and this amount of force 



remaining at the carrier's fishing head may not be 
enough to shear the retaining pin. Also, in very deep 
wells, because of the weight of the cable itself and be- 
cause only a limited amount of force can be applied to 

s the cable before it might break at the surface, the 
amount of force actually applied to the carrier's fishing 
head again might not be enough to shear the retaining 
pin. In such instances, wireline jars must be employed 
to free the carrier from the LWD tool. However, use of 

10 such jars may damage the carrier or separate the fishing 
head from the carrier, making it then difficult or impos- 
sible to grasp the fishing head and bring the carrier to 
the surface. 

Another problem with prior art methods and appa- 
*s ratus for fishing for a downhole tool is that there is in- 
sufficient information concerning the progress and sta- 
tus of the carrier extraction process available to the op- 
erator at the well surface. In addition, there is lack of 
timely confirmation of when or if the extraction process 
20 has been successful. 

Another feature of the LWD tool described in U.S. 
Patent No. 4,814,609 is that it may operate either in a 
recorder or "real-time" mode, or both. The recorder 
mode is accomplished with an on -board recorder for re- 
25 cording the LWD measurements downhole for later re- 
trieval or "down-loading" when the tool is returned to the 
surface. The real-time mode is accomplished with a 
mud-pulse telemetry system that transmits the meas- 
urement information to the surface via sonic pulses cre- 
30 ated in the drilling fluid. In some instances, sufficient but 
sparse data are telemetered to the surface in real-time 
mode because of the limited bandwidth of the mud 
transmission medium. The term "sparse" is used here 
to mean that not all measured data is typically transmit- 
35 ted to the surface. For example, high density data is not 
routinely transmitted to the surface via the mud-flow 
path, but is recorded on the on-board recorder. Unfor- 
tunately, if the LWD tool should become permanently 
stuck in the borehole and must be abandoned, the data 
40 recorded downhole is also lost forever. 

While bi-directional communication with a down- 
hole tool via a wireline has been described in the prior 
art, for example in U.S. Patent No. 4,757,859, such com- 
munication has not been used to retrieve data from an 
45 LWD tool which has become stuck in the borehole. 

In light of the prior art problems described above, it 
is a primary object of this invention to provide a method 
and apparatus for removing downhole apparatus from 
an LWD tool while downhole with improved controllabil- 
50 rty and observability characteristics. 

Another object of the invention is to provide a down- 
hole fishing apparatus that is capable of applying its own 
extracting force directly to the downhole apparatus to 
be retrieved, such as a carrier for radiation sources in a 
55 logging-while-drilling tool, for the purpose of releasably 
extracting it from securement to the LWD tool. 

Afurther object of the invention is to provide a down- 
hole fishing apparatus with a bi-directional communica- 
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tion link to adownhole LWD too! via a wireline cable for 
the purpose of controlling the operation of the LWD tool 
from surface and for retrieving recorded information. 

Yet another object of the invention is to provide a 
downhole fishing apparatus with a bi-directional com- 5 
munication link to a downhole LWD tool for the purpose 
of monitoring the progress and status of the downhole 
extraction process being conducted by the fishing ap- 
paratus. 

SUMMARY OF THE INVENTION 

The objects identified above as well as other advan- 
tages and features of the invention are provided in a 
wireline tool adapted for deployment in a well bore and 
for landing within an LWD tool having a retrievable car- 
rier inside where the carrier is equipped with an upward- 
ly-projecting fishing head. According to the invention, 
the wireline tool includes a downwardly-facing, electri- 
cally-powered latch mechanism for selectively connect- 
ing the wireline tool to the fishing head. The powered 
latch aspect of the invention includes a motor connected 
to a gear reduction unit which drives a threaded rod. A 
shroud threaded on the rod moves axially with rotation 
of the rod by the motor/gear reduction unit. Collet fingers 
carried by the shroud and the shroud itself include 
mechanisms which radially open the fingers when the 
shroud is driven to a lower axial position. When the 
shroud is moved upwardly, a lug on the lower end of 
each collet finger moves radially inwardly to a position 
beneath a downward facing shoulder of the fishing 
head. With further upward axial movement of the 
shroud, the collet finger lugs engage the fishing head. 
With still further axial movement, the collet finger lugs 
pull the fishing head and the attached carrier upwardly 
without mechanical pulling force being exerted from the 
surface. The carrier is secured to the LWD tool by means 
of a shear pin. The wireline tool provides sufficient up- 
ward force on the fishing head to shear the shear pin, 
thereby freeing the carrier from the LWD tool for removal 
up the drill string flow path by means of the wireline be- 
ing brought to the surface. 

In a preferred embodiment, the invention also in- 
cludes sensing apparatus for determining the axial po- 
sition of the latch mechanism. This axial position meas- 
urement is transmitted to the surface instrumentation to 
provide the operator with an indication of the progress 
and status of the extraction process. Furthermore, 
measurement of motor current made downhole is trans- 
mitted to the surface instrumentation as an indication of 
shaft torque used in the extraction procedure of the in- 
vention, which is proportional to the force applied to the 
carrier's fishing head. 

In a particularly preferred embodiment, the LWD 
tool and the wireline tool are each equipped with coop- 
eratively arranged coils so that when the wireline tool is 
landed and properly seated within the LWD tool, the re- 
spective coils become nested and form a transformer. 



The transformer provides a bi-directional communica- 
tion link between surface instrumentation and the LWD 
tool for communicating information from downhole to 
surface such as logging data that was recorded and 
stored downhole in the LWD tool, and for communicat- 
ing information from surface to downhole such as a new 
or different set of measuring and recording tool param- 
eters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, advantages and features of the inven- 
tion will become more apparent by reference to the 
drawings which are appended hereto and wherein like 
numerals indicate like parts and wherein an illustrative 
embodiment of the invention is shown, of which: 

Figure 1 is a schematic illustration of a wireline ex- 
traction and communication tool landed in a down- 
hole logging-while-drilling (LWD) tool having a radi- 
ation source carrier which is to be removed from 
such LWD tool and further illustrates surface instru- 
mentation for controlling the extraction of the carrier 
and/or providing bi-directional communication be- 
tween such surface instrumentation and the LWD 
tool; 

Figures 2A, 2B and 2C illustrate in cross-section a 
preferred embodiment of a downhole LWD tool and 
a wireline extraction and communication tool land- 
ed within and on the LWD tool prior to extraction of 
a carrier for radiation sources in such LWD tool; 

Figure 3 illustrates the latching lug of a collet finger 
of the latching mechanism in the open position 
about the fishing head of the radiation source carrier 
with the shroud about the motor threaded shaft driv- 
en to its lowest position; 

Figure 4 illustrates the latching lug of the collet fin- 
ger moved radially inwardly beneath the fishing 
head of the radiation source carrier with the shroud 
about the motor threaded shaft driven upwardly 
from its lowest position; 

Figure 5 illustrates the latching lug of a collet finger 
contacting a downwardly facing shoulder of the fish- 
ing head with the shroud about the motor threaded 
shaft driven upwardly from the position of Figure 4; 
and 

Figure 6 illustrates the latching lug driven upwardly 
from the position of Figure 5 thereby removing the 
fishing head and carrier attached thereto from the 
LWD tool. 
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DETAILED DESCRIPTION OF THE INVENTION 

Overview of preferred embodiment 

Figure 1 illustrates a preferred embodiment of the $ 
invention in schematic form. Figure 1 also illustrates a 
logging-while-drilling (LWD) tool 5 with which the 
present invention has particular utility, such as that gen- 
erally illustrated in U.S. Patent 4,814,609 to Wraight as 
described above. Briefly, LWD tool 5 is shown tandemly 
placed In a drill string of drill pipes and drill collars 40. 
LWD tool 5 includes an elongated mandrel 52 releasably 
secured within an elongated cylindrical body 28, which 
is secured within outer housing 21 . Such mandrel 52 is 
part of a radiation source carrier assembly A fishing 
head 53 extends upwardly from mandrel 52. The man- 
drel 52 and the upwardly extending fishing head 53 are 
secured to cylindrical body 28 by a shear pin 1 9 seen in 
detail Figure 2C. 

LWD tool 5 includes an outer housing 21 having fe- 
male threads 90 disposed and its upper end to which 
male threads of an upper section 40 of a drill string may 
be attached. An inner housing 21 1 is disposed within out- 
er housing 21 . Annular spaces 600 between inner hous- 
ing 21 1 and outer housing 21 are provided for placement 
of radiation detectors (not shown) of the LWD tool 5. 

In an embodiment of LWD tool 5 that has been mod- 
ified according to one feature of the present invention, 
tool 5 includes a communication linkage module 21 " dis- 
posed on top of inner housing 21' . A jam nut 27 is 
threaded inside outer housing 21 at threads 29 so as to 
capture communication linkage module 21" between 
jam nut 27 and the top of inner housing 21 ' . Inner hous- 
ing 2V shoulders against outer housing 21 at a lower 
position (not shown). 

The invention also includes a cooperatively dimen- 
sioned wireline-conveyed tool 10 that functions as an 
extractor and communication coupler. Wireline tool 10 
includes a tubular housing 11 with downwardly facing 
annular surface 1 3 adapted to land on an upwardly fac- 
ing surface 22 of cylindrical body 28 which secures fish- 
ing head 53 and elongated mandrel 52 in the LWD tool 
5. In other words, tool 1 0 is dimensioned to pass through 
cylindrical flow path space 154 within the jam nut 27, 
communication linkage module 21" and inner housing 
21 1 as tool 1 0 is lowered by wireline 6 through drill string 
40 from the surface of the well. 

The tool 10 includes a cable connector module 12 
having electrical leads connected to the leads of the 
wireline cable 6. An electronic cartridge 14 is provided 
and performs three primary functions. The first function 
is to provide an interface between wireline surface in- 
strumentation 500 and a communication bus in the LWD 
tool 5. The second function is to control the extraction 
of the radiation source assembly of mandrel 52 based 
on surface commands. The third function is to process 
and telemeter the status of the extraction procedure to 
the surface. 



Tool 10 includes a latching and communication 
adapter 150 which preferably includes a communication 
module 151 and a latching module 153. An alternative 
embodiment of the invention, where latching is not de- 
sired, includes only the communication module 151 co- 
operatively arranged with communication linkage mod- 
ule 21" of the downhole LWD tool 5 to establish mag- 
netic field data coupling 100. 

Communication module 151 includes a hollow man- 
drel 152 about which a coil 59 is wound. The tool 10 is 
dimensioned such that when it is landed on downhole 
LWD tool 5, the inner coil 59 is nested within outer coil 
50 of communication linkage module 21 " thereby estab- 
lishing a magnetic field data coupling for bi-directional 
electrical communication from surface instrumentation 
500 to downhole LWD tool 5. 

Latching module 153 includes a motor 16 with an 
associated gear reducer the output of which is a lead 
screw 20 (threaded shaft) which rotates within a rotary 
pressure seal 24. A fishing head overshot 18 is threaded 
about lead screw 20 and, as described in detail below, 
moves axially with rotation of the lead screw 20. Over- 
shot 18 includes a releasable, unidirectional latching 
mechanism that will pass by fishing head 53 when 
moved downward. When overshot 1 8 is moved upward, 
the latching mechanism will firmly grasp fishing head 53. 
Further upward movement of overshot 18 dislodges 
fishing head 53 and attached elongated mandrel 52 
from securement to elongated cylindrical body 28 of 
downhole LWD tool 5. 

The surface instrumentation 500 schematically il- 
lustrated in Figure 1 includes an telemetry interface and 
display system. Such system preferably includes dis- 
plays 510, 520 of motor current and position of fishing 
head overshot 18. It includes a switch and circuitry for 
controlling the mode of the tool as to the latching func- 
tion or the communication function. The communicated 
data from LWD tool 5 to surface instrumentation is not 
normally displayed on surface instrumentation 500, but 
is passed directly to computer 504 via serial link 502. 
The surface instrumentation 500 also provides electrical 
power to tool 10 via wireline 6. 

Detailed Description Of Tool Extractor And 
Communication Coupler 

1. Communication module 

Figure 2A is a cross-section of the communication 
module 151 of wireline tool 10 and communication link- 
age module 21" of apparatus 5. The top of communica- 
tion module 151 is connected to telemetry cartridge 14 
as indicated in Figure 1. The bottom of communication 
module 151 is connected to the latching module 153 as 
illustrated in Figures 1 and 2B. 

The LWD tool 5 as illustrated in Figure 1 includes 
inner housing 21 ' which has an increased diameter sec- 
tion 36 disposed at its top. The housing 99 of commu- 
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nication linkage module 21" is secured to increased di- 
ameter section 36 by means of bolts 42 with washers 
44 placed between bolts 42 and housing 99. Jam nut 27 
threaded to outer housing 21 by threads 29 traps inner 
housing 21 * and module 21 " within housing 21 by forcing 5 
a lower shoulder (not shown) of inner housing 21' 
against a corresponding shoulder (not shown) of hous- 
ing 21. 

Housing 99 of module 21 " includes a tube 49 having 
an inner cylindrical surface 80 of the same inner diam- 
eter as inner housing 2V . Tube 49 is preferably fabri- 
cated of titanium and includes outer coil 50 disposed in 
an annular recess preferably packed with an elastomer- 
ic material. A thin layer 48 of titanium forms the surface 
of tube 49 between coils 50 and 59. The upper part of 
housing 99, the tube 49, and inner housing 21* all have 
the same inside diameter in order to limit disturbance of 
drilling fluid flow and its erosion effects on the inside of 
the LWD tool 5. 

Coil 50 has a lead pair (not shown) which runs to 
pressure feed-through 46 in the walls of tube 49 and in- 
creased diameter section 36 of the inner housing 2V of 
the LWD tool. Such feed-through 46 mates with a plug 
46' disposed in section 36. Electrical leads 610 run from 
plug 46' through annular spaces 600 to an electronic 
module of downhole LWD tool 5 (not shown). 

The communication module 151 of tool 10 includes 
a hollow mandrel 152 having an upper mandrel exten- 
sion with threads 196 for securement to a housing of 
telemetry cartridge 14. Connectors 197 are shown in 
phantom which connect leads 60 and 62 from the inside 
of mandrel 1 52 to the telemetry cartridge 1 4. Three con- 
nectors 197 are illustrated, but nine are necessary to 
provide electrical communication and power transfer 
between telemetry cartridge 14 and the latching and 
communication adapter 150. A cable 620, which in- 
cludes five leads, runs from five of the connectors 1 97 
shown at the top of Figure 2A through the interior of 
mandrel 152 to motor 16 and sensor 505 below (Figure 
2B). 

inner coils, one transmitter and one receiver, are in- 
dicated by reference number 59. They are covered by 
a thin elastomeric sleeve 54 placed in an external an- 
nular space in the wall of mandrel 152. Such coils 59 
are dimensioned to be nested within outer coil 50 when 
wireline tool 1 0 is landed on landing surface 22 (see Fig- 
ure 1). Four pressure feed through (two of which are 
shown by reference numbers 56, 58) provide a pressure 
protected path from coils 59 to leads 60, 62 (and two 
more, not shown). Such leads pass along central pas- 
sages of mandrel 1 52 from connectors 1 97 to the ends 
of feed through 56, 58. 

2. Extraction module 

As illustrated in Figure 2B, housing 1 54 for the latch- 
ing module 153 is secured to mandrel 152 of the com- 
munication module 151 by bolts 156. Motor 16, e.g. a 



series wound d.c. motor, and gear reducer 160 are dis- 
posed within housing 154. Gear reducer 160 preferably 
provides a gear reduction of 941:1 from the output of 
motor 16 such that output shaft 162 of gear reducer 160 
is driven at slow speed, but with high torque. Both motor 
16 and gear reducer 160 are available from Globe Mo- 
tors of Preston, Ohio. The motor 16 and gear reducer 
160 assembly are secured within housing 154 by inner 
housing 998 being secured to gear reducer 160 by 
means of screws 166, by inner housing 998 being se- 
cured to shaft housing block 184 by means of screws 
990, and by shaft housing block 184 being secured to 
housing 154 by means of screws 183. Splined gear re- 
ducer output shaft 162 is mated to coupling 168, which 
is pinned to the upper end of shaft 1 70 by means of pins 
171. The splines in coupling 168 allow shaft 170 to move 
a small distance with respect to motor output shaft 162. 
In concert with the bearing support for shaft 170 dis- 
cussed further below, this arrangement allows shaft 1 62 
to transmit torque to shaft 170, but prevents shaft 170 
transmitting axial force to shaft 162. 

A notch 1 63 in coupling 1 68 includes a magnet 1 65. 
Such magnet 165 is in axial alignment with magnetic 
sensor 505 secured in the wall of sensor mount 1 55 and 
facing radially inward. As the coupling 168 turns and 
magnet 165 passes sensor 505, a pulse is generated in 
sensor 505 and sent via three leads 508 (only two are 
shown) of cable 620 and ultimately to cartridge 1 4. The 
cartridge electronics processes each pulse determining 
the absolute extraction position and telemeters such in- 
formation to the surface instrumentation 500. The abso- 
lute extraction position is presented on monitor 520 at 
the surface as an indication of the extraction progress. 
The current applied to the motor 16 may also be meas- 
ured in cartridge 14 and telemetered to the surface as 
an indication of the torque being applied to shaft 170 
during the extraction process. Schematic monitors of 
such extraction position and current are illustrated in 
Figure 1 by reference numbers 520, 510. 

As stated above, a shaft housing block 184 is se- 
cured to housing 154 by means of screws 183. A bush- 
ing 186 and spring retainer 997 capture a pressure seal 
24 which excludes drilling fluid from parts internal to 
housing 154, while allowing shaft 170 to rotate. The 
pressure seal includes two "O" rings, three teflon (trade- 
mark of Dupont Corporation) rings and a preload spring 
180. 

Bearing 175 is a bi-directional thrust roller bearing 
disposed near the top of shaft 1 70. Bearing 175 isolates 
axial forces on shaft 1 70 from motor 1 6 and gear reducer 
160, and supports axial loading on shaft 170 while al- 
lowing it to rotate freely. Axial forces pushing shaft 170 
upward (e.g. as caused by drilling fluid pressure trying 
to force shaft 170 upward) are transferred from the up- 
per shoulderof increased diameter section 996 to upper 
bushing 995 to bearing 175 to shaft housing block 184. 
Downward force (e.g., as generated during an extrac- 
tion operation) on shaft 170 is transferred through pins 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 

171 to coupling 168 to bearing 175 to shaft housing 
block 184. 

Lower housing 169 is connected to housing block 
184 by screws 182. Figure 2C shows that threaded shaft 
170 extends downwardly within lower housing 169 
which ultimately lands below with its downwardly facing 
annular landing surface 13 on upwardly facing landing 
surface 22 of source assembly jam nut 29 of cylindrical 
body 28. The upper end 172 of collet finger shroud 178 
is threaded and screwed onto shaft 1 70. Upper end 1 72 
of shroud 178 includes a key 186 secured in its wall by 
means of a screw 184. A keyway 187 within lower hous- 
ing 1 69 restricts leg 1 86 to axial motion whereby shroud 
178 moves axially in response to rotation of threaded 
shaft 170. 

The bottom of collet finger shroud 1 78 extends be- 
low the fishing head 53 which extends upwardly from 
mandrel 52 via coupler 26. The shroud 178 carries a 
plurality (preferably three equally angularly spaced) col- 
let fingers 176, each having an upper head section 176' 
and a lower foot section 176" having a latching lug 177 
placed at its lower end. Each collet finger 176 is carried 
within shroud 178 in a longitudinal slot. 

Latching lug 1 77 includes an upwardly facing lip 1 90 
adapted to fit shoulder 55 beneath fishing head 53. Lug 
177 includes a bottom facing inclined surface 192 which 
mirrors an upward facing inclined surface 1 88 of the bot- 
tom of each slot of shroud 178. 

A ring 174 with downward depending skirt 174* is 
placed about the lower portion of threaded shaft 170. 
An end cap 192 is secured in the end of threaded shaft 
170 by means of screw 173. End cap 192 includes a 
cylindrical portion 194 and an increased diameter por- 
tion 1 92' . A coil spring 1 96 acts to force ring 1 74 down- 
wardly until ring 174 is stopped by collet finger upper 
head section 176' . The operation of the latching mech- 
anism illustrated in Figure 2C and described structurally 
above is described in detail below. 

Fishing head 53 and mandrel 52 of downhole tool 
5 are coupled together by means of coupling member 
26. A nuclear source for the LWD tool 5 is carried within 
increased diameter section such as upper increased di- 
ameter section 52' . A source assembly jam nut 29 hav- 
ing upper landing surface 22 provided thereon is thread- 
ed about a neck 28' of cylindrical body 28. A shear pin 
19 secures coupling member 26 to neck 28' of body 
member 28. Accordingly, upward force to fishing head 
53 must be applied of sufficient level to shear pin 1 9 and 
allow head 53 and mandrel 52 to be moved upwardly. 

Operation Of Extraction Module 

Figures 3, 4, 5, and 6 are similar to the detailed il- 
lustration of the extraction module 153 of Figure 2C, but 
depict such module in four different stages of operation. 
Figure 3 illustrates the condition of the collet finger 176 
in a retracted position where wireline tool 10 (tool ex- 
tractor and communication coupler) has been inserted 



10 

within the flow path 1 54 of the upper extending cylindri- 
cal portion of LWD tool 5. Annular landing surface 13 
has landed on surface 22 of LWD tool 5. Figure 3 further 
illustrates that collet finger shroud 178 has moved axi- 
s ally down to its bottom position by the rotation of thread- 
ed shaft 170 by motor 16/gear reducer 160. In this po- 
sition, surface 192" of endcap 192 contacts point 1760 
of collet finger 1 76 at the same time that lower edge 1 78" 
of shroud 178 contacts the inclined plane surface 1762 
of collet finger 1 76. As a result, upper head section 1 76' 
moves radially inward as edge 178" moves down in- 
clined plane surface 1762. The entire collet finger 176 
rotates in a counter clockwise direction about the point 
1760 on surface 192". Such motion causes collet finger 
lug 177 to ride upwardly and radially outwardly on sur- 
face 188. Such radial motion is sufficient to clear shoul- 
der 55 of head 53 and enable extraction module 1 53 to 
be removed from LWD tool 5 without extracting head 53 
and mandrel 52. 

It is not necessary for the collet fingers 176 to be 
completely in the outer or retracted position for lug 1 77 
to clear shoulder 55 when the tool 10 is being landed, 
however. With the lowering of tool 10, lug 177 may en- 
gage head 53 such that fingers 176 are forced radially 
outward. Once lug 1 77 is below shoulder 55, collet finger 

176 returns to the position illustrated in Figure 4. 
Figure 4 illustrates the condition where collet 

shroud 178 has been moved axially upward. Now lug 

1 77 is forced downwardly and radially inward along sur- 
face 188, because spring 196 through ring 174 pushes 
downwardly on the top of head 1 76* causing collet finger 
1 76 to rotate clockwise as lug 1 77 is forced downwardly 
along inclined surface 188. 

Figure 5 illustrates the latched position of latching 
module 1 53 whereby collet shroud 1 78 has been moved 
axially upward from the position of Figure 4 such that 
lug 177 of finger 176 fully engages the downwardly fac- 
ing shoulder 55 of fishing head 53. The lug 177 is cap- 
tured between the inclined surface 188 of the bottom of 
shroud 178 and fishing head shoulder 55. 

Figure 6 illustrates the condition of the latching 
module 153 where shaft 170 has continued to turn, un- 
der operator control from surface instrumentation 500, 
until shear pin 19 (Figure 2C) has sheared and fishing 
head 53 and connected mandrel 52 (with nuclear sourc- 
es) below have been dislodged from securement to 
downhole apparatus 5. 



Claims 

1. Well bore apparatus for use in association with a 
subsurface apparatus (5) disposed in a well bore, 
said subsurface apparatus (5) having a sub-assem- 
bly (52) releasably secured thereto, said sub-as- 
sembly (52) having a fishing head (53) extending 
upwardly therefrom, said well bore apparatus com- 
prising: 
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a wireline tool (10) adapted for placement in 
said well bore independently of said subsurface ap- 
paratus (5) via a wireline cable (6) connected to sur- 
face instrumentation (500), said wireline tool (10) 
having a downwardly-facing, electrically-powered 
latch means (153) for selectively connecting said 
wireline tool (10) to said fishing head (53) of said 
sub-assembly (52), said apparatus being charac- 
terized in that said latch means (153) includes elec- 
trical-mechanical means (1 6, 1 8, 20) for pulling said 
sub-assembly (52) upwardly independently of said 
wireline cable (6) after said latch means (153) has 
connected said wireline tool (10) to said fishing 
head (53). 

2. The well bore apparatus of claim 1 , wherein said 
subsurface apparatus (5) is an apparatus for meas- 
uring characteristics of earth formations surround- 
ing said well bore, and wherein said well bore ap- 
paratus further comprises means (151) for estab- 
lishing a communication link between said subsur- 
face apparatus (5) and said surface instrumentation 
(500). 

3. The well bore apparatus of claim 2, wherein said 
communication link is bi-directional whereby said 
subsurface apparatus (5) may receive information 
signals from said surface instrumentation (500) via 
said wireline tool (10) and said surface instrumen- 
tation (500) may receive information signals from 
said subsurface apparatus (5) via said wireline tool 
(10). 

4. The well bore apparatus of any preceding claim, fur- 
ther comprising remote sensing means (1 4) for gen- 
erating a signal representative of the operation of 
said electrical-mechanical means (16, 18, 20) and 
movement of said latch means (153), and for trans- 
mitting said signal to said surface instrumentation 
(500). 

5. A method of selectively removing a component (52) 
of a logging-while-drilling tool (5) connected to a drill 
string (40) while disposed within a well bore, said 
component (52) being releasably secured within 
said logging-while-drilling tool (5) and having a fish- 
ing head (53) projecting upwardly therefrom, said 
method comprising the steps of: 

lowering a wireline tool (10) down through 
said drill string (40), said wireline tool (10) including 
a downwardly-facing, electrically-powered extrac- 
tion mechanism (1 53) adapted for selectively latch- 
ing onto said fishing head (53) of said component 
(52) of said logging-while-drilling tool (5), said wire- 
line tool (10) being connected to surface instrumen- 
tation (500) with a wireline cable (6); said method 
being 

characterized by: 



energizing said extraction mechanism (153) to 
cause said mechanism to latch onto said fishing 
head (53) and pull said fishing head (53) up- 
wardly independently of said wireline cable (6), 
s thereby releasing said component (52) from 

said logging-while-drilling tool (5); and 
raising said wireline tool (10) and latched com- 
ponent (52) to the surface. 

io 6. The method of claim 5, wherein said logging-while- 
drilling tool (5) includes a first communication coil 
(50) and wherein said wireline tool (10) includes a 
second communication coil (59), and further com- 
prising the step of nesting said first (50) and second 
(59) communication coils within one another and 
thereby establishing a communication link between 
said surface instrumentation (500) and said log- 
ging-while-drilling tool (5). 
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Patentanspruche 



1. Bohrlochgerat zur Verwendung in Verbindung mit 
einem untertagigen, in einem Bohrloch befindlichen 

25 Gerat (5), welches untertagige Gerat (5) eine Un- 
terbaugruppe (52) aufweist, die losbar mit ihm ver- 
bunden ist, welche Unterbaugruppe (52) einen 
Fangkopf (53) besitzt, der sich von ihr nach oben 
erstreckt, welches Bohrlochgerat umfaGt: 

30 eine Kabelsonde (10), die in dem Bohrloch 

unabhangig von dem untertagigen Gerat (5) mittels 
eines Drahtkabels (6) plazierbar ist, das mit uberta- 
gigen Instrumenten (500) verbunden ist, welche 
Kabelsonde (10) nach unten gekehrte, elektrisch 

3$ angetriebene Verriegelungsmittel (153) aufweist, 
urn selektiv die Kabelsonde (10) mit dem Fangkopf 
(53) der Unterbaugruppe (52) zu verbinden, wel- 
ches Gerat dadurch gekennzeichnet ist, daft die 
Verriegelungsmittel (153) elektromechanische Mit- 

40 tel (16, 18, 20) fur das Ziehen der Unterbaugruppe 
(52) aufwarts unabhangig von dem Drahtkabel (6) 
aufweist, nachdem die Verriegelungsmittel (153) 
die Kabelsonde (10) mit dem Fangkopf (53) verbun- 
den haben. 

45 

2. Das Bohrlochgerat nach Anspruch 1, bei dem das 
untertagige Gerat (5) ein Gerat fur die Messung von 
Charakteristiken einer das Bohrloch umgebenden 
Erdformation ist, und bei dem das Bohrlochgerat 

50 ferner Mittel (1 51 ) fur das Etablieren einer Kommu- 
nikationsverbindung zwischen dem untertagigen 
Gerat (5) und den ubertagigen Instrumenten (500) 
umfaGt. 

55 3. Das Bohrlochgerat nach Anspruch 2, bei dem die 
Kommunikationsverbindung bidirektional ist, wo- 
durch das untertagige Gerat (5) Informationssigna- 
le von den ubertagigen Instrumenten (500) uberdie 
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Kabelsonde (10) empfangen kann und die uberta- 
gigen Instrumente (500) Informationssignale von 
dem untertagigen Gerat (5) uber die Kabelsonde 
(10) empfangen konnen. 

5 

Das Bohrlochgerat nach einemdervorangehenden 
Anspruche, ferner umfassend Fernsensormitte! 
(14) fur das Erzeugen eines Signals, das reprasen- 
tativfurden Betriebder elektromechanischen Mittel 
(16, 18, 20) und die Bewegung der Verriegelungs- 10 
mittel (1 53) ist, und fur die Ubertragung des Signals 
zu den ubertagigen Instrumenten (500). 

Ein Verfahren fur das selektive Entnehmen einer 
Komponente (52) einer wahrend des Abteufens 1& 
messenden Sonde (5), die mit einem Bohrstrang 
(40) verbunden ist, wahrend die Komponente sich 
innerhalb eines Bohrlochs befindet, welche Kompo- 
nente (52) innerhalb der wahrend des Abteufens 
messenden Sonde (5) losbar bef estigt ist und einen 20 
von ihr auf warts ragenden Fangkopf (53) aufweist, 
welches Verfahren die Schritte umfaGt: 

Herablassen einer Kabelsonde (10) durch den 
Bohrstrang (40), welche Kabelsonde (1 0) einen 25 
abwartsgekehrten elektrisch betriebenen Ex- 
traktionsmechanismus (153) umfaBt, der aus- 
gebildet ist, urn sich selektiv an dem Fangkopf 
(53) der Komponente (52) der beim Abteufen 
messenden Sonde (5) verriegelt, welche Ka- 30 
belsonde (10) mit ubertagigen Instrumenten 
(500) uber ein Drahtkabel (6) verbunden ist, 
welches Verfahren gekennzeichnet ist durch: 
Erregen des Extraktionsmechanismus (153), 
urn zu bewirken, daQ der Mechanismus sich an 35 
dem Fangkopf (53) verriegelt und den Fang- 
kopf (53) aufwartszieht unabhangig von dem 
Drahtkabel (6), wodurch die Komponente (52) 
von der wahrend des Abteufens messenden 
Sonde (5) gelost wird; und *o 
Hochziehen der Kabelsonde (10) und der ver- 
riegelten Komponente (52) nach uber Tage. 

Das Verfahren nach Anspruch 5, bei dem die wah- 
rend des Abteufens messende Sonde (5) eine erste 45 
Kommunikationsspule (50) aufweist und die Kabel- 
sonde (10) eine zweite Kommunikationsspule (59) 
aufweist, und femer umfassend den Schritt der Ein- 
fugung der ersten (50) und der zweiten (59) Kom- 
munikationsspule ineinander und dadurch erfol- $° 
gendes Etablieren einer Kommunikationsverbin- 
dung zwischen den ubertagigen Instrumenten (500) 
und der wahrend des Abteufens messenden Sonde 
(5). 



Revendications 

1. Appareil de forage pour une utilisation en associa- 
tion avec un appareil en sous-sol (5) dispose dans 
un forage, ledit appareil en sous-sol (5) comportant 
un sous-assemblage (52) fixe de maniere detacha- 
ble a celui-ci, ledit sous-assemblage (52) ayant une 
tSte de repdchage (53) s'Stendant vers le haut de- 
puis celui-ci, ledit appareil de forage comprenant : 

un outil descendu sur cable (10) adapts pour 
le placement dans ledit forage independamment 
dudit appareil en sous-sol (5) par rintermediaire 
d'un cable m&allique (6) relie a I'equipement d'ins- 
truments en surface (500), ledit outil descendu sur 
cable (10) ayant des moyens d'enclenchement 
(153) actionnSs electriquement et orients vers le 
bas pour relier de maniere selective ledit outil des- 
cendu sur cable (1 0) a ladite tete de repechage (53) 
dudit sous-assemblage (52), iedit appareil etantca- 
ract6ris£ en ce que lesdits moyens d'enclenche- 
ment (153) comprennent des moyens electromeca- 
niques (16, 18, 20) pour tirer ledit sous-assemblage 
(52) vers le haut independamment dudit cable me- 
tallique (6) une fois que lesdits moyens de ver- 
rouillage (153) ont raccord6 ledit outil descendu sur 
cable (10) a ladite t§te de repechage (53). 

2. Appareil de forage selon la revendication 1, dans 
lequel ledit appareil en sous-so! (5) est un appareil 
pour mesurer les caracteristiques des formations 
terrestres entourant ledit forage, et dans lequel ledit 
appareil de forage comprend en outre des moyens 
(151) pour etablir un lien de communication entre 
ledit appareil en sous-sol (5) et ledit equipement 
d'instruments en surface (500). 

3. Appareil selon la revendication 2, dans lequel ledit 
lien de communication est bidirectionnel, de sorte 
que ledit appareil en sous-sol (5) peut recevoir des 
signaux d'information provenant dudit equipement 
d'instruments en surface (500) par rintermediaire 
dudit outil descendu sur cable (10) et ledit equipe- 
ment d'instruments en surface (500) peut recevoir 
des signaux d'information provenant dudit appareil 
en sous-sol (5) par rintermediaire dudit outil des- 
cendu sur cable (10). 

4. Appareil de forage selon Tune quelconque des re- 
vendications prec&lentes, comprenant en outre 
des moyens de detection a distance (14) destines 
a genSrer un signal representatif du fonctionnement 
desdits moyens eiectromecaniques (16, 18, 20) et 
du mouvement desdits moyens d'enclenchement 
(153), et a transmettre ledit signal audit equipement 
d'instruments en surface (500). 



5. ProcSde* d'elimination selective d'un composant 
(52) d'un outil (5) de diagraphie durant le forage re- 
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lid a une garniture de forage (40) quand il est placS 
dans un forage, ledit composant (52) Stant fixe de 
maniere detachable a I'intSrieur dudit outil (5) de 
diagraphie durant le forage, et possSdant une tete 
de repdchage (53) en saillie vers le haut depuis ce- s 
lui-ci, ledit procSde comprenant (es Stapes consis- . 
tant a : 

abaisser un outil descendu sur cable (10) a tra- 
vers ladite garniture de forage (40), ledit outil 10 
descendu sur cable (10) comprenant un meca- 
nisme d'extraction (153) actionnS electrique- 
ment et orients vers le bas adapte pour ver- 
rouilter de maniere selective ladite tdte de re- 
pechage (53) dudit composant (52) dudit outil 15 
(5) de diagraphie durant le forage, ledit outil 
descendu sur cable (10) etant reliS a I'equipe- 
ment d'instruments en surface (500) par un ca- 
ble metallique (6) ; ledit procSdS Stant caractS- 
risS en ce qu'il comprend les Stapes consistant 20 
a: 

actionner ledit mecanisme d'extraction (153) 
pour amener ledit mScanisme a enclencher la- 
dite tdte de repechage (53) et a tirer ladite tdte 
de repdchage (53) vers le haut indSpendam- 25 
ment dudit cable mStallique (6), liberant ainsi 
ledit composant (52) dudit outil (5) de diagra- 
phie durant le forage ; et 
relever lesdits outil descendu sur cable (10) et 
composant enclenche (52) vers la surface. 30 

ProcSde selon la revendication 5, dans lequel ledit 
outil (5) de diagraphie durant le forage comprend 
une premiere bobine de communication (50) et 
dans lequel ledit outil descendu sur cable (1 0) com- 3S 
prend une seconde bobine de communication (59), 
et comprenant en outre I'Stape consistant a emboT- 
ter lesdites premiere (50) et seconde (59) bobines 
de communication Tune dans I'autre pour etablir 
ainsi un lien de communication entre ledit Squipe- *o 
ment d'instruments en surface (500) et ledit outil (5) 
de diagraphie durant le forage. 
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